The parietal lobes are defined approximately as an irregular pentagon bounded anteriorly by the central sulcus, superiorly by the supero-medial margin of the hemisphere between the central sulcus and the parieto-occipital sulcus, posteriorly by an imaginary line taken from the supero-medial margin at the point where it is cut by the parieto-occipital sulcus and the pre-occipital notch, and inferiorly by the posterior ramus of the lateral sulcus and a line drawn backwards to the posterior boundary from the point where the ramus turns upwards (Gray, 1958) .
Physiologically, the lobes have been likened by Ritchie Russell (1961) to storehouses in which the recognition and elaboration of all types of sensory experiences in motor responses are organized. Physiological and clinical appraisal of parietal lobe function in man has been fully appraised by Critchley (1953) .
The corpus callosum provides the neopallial commissural system by which symmetrical parts of the hemispheres are connected. Those fibres which connect the parietal lobes traverse the posterior third of the callosal body. Bailey and Von Bonin (1951) state that there is very little direct information about the origin and distribution of callosal fibres, but Riley (1960) believes their origin to be from small pyramidal cells in cortical layers III to V. Likewise there is uncertainty whether the fibres are axons or collaterals. Some fibres are myelinated and others non-myelinated; according to Tomasch (1954) , nonmyelinated fibres constitute 40-50% of the total. Often the superior callosal surface is irregular, and McRae and Castorina (1963) estimated that irregularity occurs in 70% of brains and that this is most often a localized depression in the posterior part of the body.
Physiologically, the animal experiments by Myers (1959) and Ettlinger and Morton (1963) revealed that learned tasks of one hemisphere were transferred to the opposite hemisphere with an intact callosum, but these feats could not be accomplished after division of the callosum.
Measurements of the lobes of the brains of eight mentally defective patients and estimation of the thickness of the posterior part of the bodies of the corpora callosa have been made. This paper reports the findings, compares them with similar figures from normal brains, and correlates the measurements.
MATERIAL
An analysis of 84 brains frommentallysubnormal patients revealed that in eight instances (9-5%) there was a localized thinness of the body of the corpus callosum in its posterior part, just anterior to the splenium. The patients (five males and three females) were aged from 22 to 63 years. Their mental grading was one idiot and seven imbeciles, and their infirmities dated from either infancy or early childhood. All the patients were ambulant and free from spasticity. Seven were right handed and one was ambidextrous. There were five epileptics.
Significance is attached to the fact that the eight brains here studied were picked out from a large sample of brains because they all had in common thinning of the posterior callosal body. Measurements on parietal lobes had been made at the time of routine brain dissection by one observer some time earlier. Thus the cerebral measurements have been done 'blind' and not tailored to fit the callosal size. The weights of the brains ranged from 929 g. to 1,382 g. (mean = 1,186 g.).
METHODS
All measurements and observations were made on tissues fixed in neutralized formalin in normal saline, the brain having been inverted and suspended from a thread under the basilar artery in the fixative.
The parietal lobe, for the purpose of this study, was similar to the previous anatomical definition except for its inferior margin, which was taken as an imaginary line from the pre-occipital notch to the junction of the central sulcus, or its downward projection, with the lateral sulcus; thus the supero-posterior part of the temporal lobe was included in the measurement. Measurements were made with a pair of dividers. Two measurements on the frontal lobe were made: the superior frontal measurement was taken from the anterior tip of the frontal lobe to the superior limit of the central sulcus and the inferior frontal measurement was taken from the anterior tip of the frontal lobe to the point where the central sulcus joined, or would join the lateral sulcus if projected.
The thinnest part of the body of the corpus callosum in sagittal section was measured in millimetres. This point was located anterior to the splenium. The length of the thinned part varied from 0 5 to 1-5 cm.
A block from a sagittal section of each thinned corpus callosum was prepared in paraffin, and sections cut at 5 Is were stained by the haematoxylin and eosin, haematoxylin-van Gieson, Spielmeyer, Glees-Marsland, and Mallory's P.T.A.H. methods. Routine blocks were taken from the brain and mounted in celloidin; sections were cut and stained by the luxol fast blue with Nissl and P.T.A.H. methods. Counts were made on silver-stained nerve fibres of 2 5 IL in diameter, as seen in cross-section, and magnified 1,250 times onto the projection attachment of a Zeiss microscope. At least 30 fields were counted at random in each case and the number of fibres per sq. mm. calculated. Nerve fibres were counted instead of myelin sheaths to obviate errors arising from ballooning of the myelin which was present in some callosa. Fibres in the 2-5 , range were comfortable to see and therefore easy to count. A field of 7T0 cm. square was drawn on the projection attachment of the microscope. Fibres overriding the upper and left-hand boundaries of the square were ignored, but those on the lower and right-hand boundaries were included in the counts.
Tissues from 11 brains of people who had not suffered from mental retardation were similarly measured and treated as control material.
Both hemispheres were measured iln 14 brains and the mean values taken; measurements were confined to one hemisphere in five brains.
Cortical thickness at the crowns of gyri was measured at six sites according to the definitions of von Economo (1929) . Measurements were made on fixed but un- Table III .
There was no significant difference between the superior and inferior frontal lengths of the two groups of brains.
In the eight brains showing thinning of the posterior callosal segment the superior frontal length, in each case, was matched with a similar frontal length from a control patient. Pairing observed with control material in this way the lengths of the superior parietal lobe measurements of the two groups were then compared. According to Wilcoxon's method for matched-pairs signed-ranks (Siegel, 1956) , there was a significant smallness, at the 0-05 level, of the superior parietal lobe measurements in the brains of the patients. A similar method was applied to the inferior parietal lobe measurements, only in this case the matching measurements were the inferior frontal lobe lengths of the two groups. There was a significant difference beyond the 0-05 level in the size of the inferior parietal measurements of the two groups. Similarly, the anterior parietal lobe measurements were compared with the posterior lobe measurements but no significant difference was demonstrated. Critchley (1953) states that the parietal cortex constitutes about one fifth of the total cortical area and that there is twice as much buried cortex as exposed. Three brains with small parietal measurements had ventricular dilatation compared with one of the control group. Ventricular dilatation was compensatory and chiefly located under the parietal lobe, thus encroaching on the space which should have been occupied by the buried parts of the cortex. Ventricular dilatation was thus an added indication of the smallness of the parietal lobes.
The density of fibre counts per square millimetre in the two groups of patients is also indicated in Tables I and II. A t test applied to the means demonstrated that there was no significant difference between controls and observed material. The density figure was multiplied by the thickness of the corpus callosum and Wilcoxon's matched-pair signed-ranks test was then applied to the fibre counts. In the posterior callosal group there was a reduced number of fibres in the thinned part, although the density of fibres per square millimetre was the same as in the control group. There was a significant reduction of nerve fibres of 2-5 ,u Luttenberg (1963) demonstrated in the callosa of cats, dogs, rabbits, and rats. According to Tomasch, the posterior part of the body is richest in the larger fibres but even so fibres of 5 , are rare.
The widths of the parietal cortex of the eight observed brains in Table III neither differed significantly from those of the control brains nor from the figures of von Economo (1929) . Other cortical areas likewise appeared not to differ from the control material. The cytoarchitectonics of the isocortex in all areas of observed brains appeared normal on both casual inspection and measurement of laminal widths. Since the density of fibres constituting the thinned part of the callosal bodies was within normal limits, it seems reasonable to expect that cortical cell density should also be within normal limits. Total cell quantity would be reduced because the brain mass of the parietal lobe was reduced.
Microscopically, the corpora callosa showed good myelination and absence of gliosis and infiltration. with abnormal cells. There was no break in the continuity of the indusium griseum and the striae longitudinales. In sections which included the body of the fornix this structure looked well myelinated and normal. DISCUSSION Ashby and Stewart (1934) set out to try and show that mental age could be associated with a small corpus callosum in a population of mental defectives. They reasoned that in such people, in whom the brain is often small and possessing fewer cells than normal, it could be expected that the corpora callosa would also be small. They did not take into account local abnormalities of the callosa. They measured the area of the corpus callosum and found that the area had no direct connexion with mental age, but that the apparent connexion was due to the fact that callosal size tended to vary with body weight and brain weight. Both these latter tended to vary with the mental age and hence provided a connexion between the corpus callosum and mental age.
Normal intelligence can occur with complete absence of the corpus callosum (Norman, 1958; Gyepes and Gannon, 1963 
